Abstract-Our study investigates the use of a new open source platform in catalyzing social innovations and participation of its members over time. We empirically examined how the nature of project designs and social pressure affect contribution to the open source platform. In the twenty-one projects (3,998 contributions) from 2004 to 2009, we find that the average number of contributions is higher when the projects are highly visible, when the project is designed to require specific skills from participants, and when it requires outcome measurement from participants' proposals. Also, we verified that actors join collective action when they believe their contribution is meaningful and they would stop when they believe their contribution could be marginal. These results provide implications for open source platform design in the philanthropic sector.
INTRODUCTION
In the recent years, an open source concept has become a widespread movement that successfully engages the public to participate in joint production, knowledge generation, and information sharing. Open source community has also become a new alternative communal connection for public engagement in generating social innovative solutions in the philanthropic sector. Previous studies have focused on the development and participation of open source community in the software industry and there is now a good deal of literature explaining this new phenomenon in the private sector. However, relatively little is known about this new concept in the philanthropic sector. In late 2004, Changemakers.org, a nonprofit organization, has initiated projects to connect individuals from around the globe to generate ideas or proposals for solving social issues [1] . It is important to further understand this new phenomenon and the linkages between this emerging open source community and its facilitation of public participation.
The purpose of this paper is therefore to investigate what new features of an open source community in the philanthropic sector are and to what extent those new features are related to public participation. We examine two streams of literature that provide some insight toward understanding how transparent and interactive characteristics of an open source community are associated with public participation. From a relational perspective, signaling incentives-including career concerns about referring to future job offers or future access to the venture capital market-create motivation for actors to participate in an open source community [2] . However, their study is based on the assumption that participants are self-interested while that might not be true to all. From a structural view, without emphasizing the self-interested assumption, actors would be willing to contribute to a collective action if they are sure that their contributions will not be wasted [3] . To investigate the extent to which those new features are related to public participation, we empirically test Lerner 
II. LITERATURE AND HYPOTHESES

A. Relational Perspective
Open source platform creates an environment for participants to demonstrate their ability. Participants generate reputation by demonstrating their ability in an open source community and this transparent community makes the reputations of the participant visible to the relevant audience [4] . Long-term incentive of maintaining a trustworthy relationship overcomes the short-term costs [2] . This proposition relies on a transparent environment for generating such long-term incentive. Actors' short-term contributions serve as a signal to their audiences, who could be their future employees [2] . Because of these features of open source community, long-term incentives are stronger when the open source community project design has the following three characteristics: (1) high visibility of the participants to the relevant audience, (2) clear information about the talents of the participants, and (3) This hypothesis seems straightforward since actors often take for granted that project density and participation is linear. However, networks that are sparser may provide more chances for collaborative behavior [3] . Therefore, there is a threshold where the participant/contribution decreases as the density of a network increases [3] [6] . This suggests that: countries. The range of the project categories includes humanitarian, civil society, environment, housing, health, youth, technology, and social entrepreneurship. We extracted the information about contributors and their entries that had been submitted to the Web site of Changemaker.org, using an extraction program. We identified distinct participants from those projects since some participants submitted multiple contributions to the same or different projects. Key information includes the name of contribution idea, the affiliated organization, country, number of discussions about a particular contribution, and date of submission. Table 1 summarizes the projects and highlights the fact that they differ considerably in size and other characteristics. We used the following variables in the study. Project Visibility. We measure Project Visibility by using an indicator to show whether the project has a [1] high visibility or [0] low visibility. Visibility is measured by the total number of comments a project received. Any member of the Changemakers community can make comments on submitted projects. We assume that the number of comments a project received provides a proxy for how many times a project has been viewed and discussed. A project has a high visibility when the number of its comments is higher than the median number of the comments per project received.
H2.2: The relationship between the density, and participation is a non-linear one-i.e., the density and the number of contributions increase until a threshold is
Project Density. We measure project density i Δ as the number of contributions to project i at a given time t, then divide that number by total potential contributions to project i at the end of the project. To operate this variable, we divide the daily contribution by total contributions at the end of time t for each project. We then created a two mode relational time-series data set based on the information we extracted from the Changemakers archive. Two-mode data sets, also called affiliation networks, contain two parts. The first mode indicates actors, and the second mode in an affiliation network is a set of events. In our study, the first mode represents participants that make contributions to Changemakers projects and the second mode represents those projects to which the actors make contributions. For the 21 Changemakers projects, 3,627 participants that have submitted one or more contributions to those projects, and we tracked their contributions to various projects throughout the past four years. Those 3,627 organizations contributed a total 3,998 ideas to the Changemakers projects.
We first investigated and study the distribution of contributions to Changemakers projects by using project 1 For coding this variable, we assess "competition framework" and "competition guidelines" report of each project (Project #1 and Project #17 do not have any reports). In those reports, we look for keys words-such as "talent," "skill," and "ability"-to see if those projects require specific skills. For instance, Project #13, "Why Games Matter: A Prescription for Improving Health and Health Care," requires participants to have game developing and programming abilities. Project #19, "Banking on Social Change," requires specific skills in financial services. Two doctoral students are involved in coding those 21 projects. content and project density. We used a t test to discover if the differences of the contributions to the projects are significant under different project content categories or project density levels. Then, we imported our two-mode relational time-series data set into SoNIA, Social Network Image Animator [8] , to animate how the network evolves through time.
IV. RESULTS AND CONCLUSIONS
Our analysis seeks to understand the distribution of contributions to Changemakers projects by project density [3] and project characteristics [2] . Table 2 shows the distribution of average contributions to Changemakers projects by Project Visibility and Project Content as measured by Skill Requirement and Outcome Measurement (results available upon request). The first column shows that the average number of contributions to Changemakers projects with high visibility is more than three times the average contribution of projects with low visibility. In the second column, results show that the average contribution to Changemakers projects requiring a specific skill is about twice higher than the average contribution of projects without skill requirement. Finally, the average contribution to Changemakers projects that require the participants to specify impact indicators is nearly three times more than the average contribution to the projects that only require the participants to indicate effectiveness of the proposals. The average contribution to the projects with an impact indicators requirement is more than three times larger than the average contribution to the projects without any outcome measurements.
To understand how the distribution of participation in the Changemakers projects change throughout time, we then examine how actors' participation in a collective action changes according to the density of the group [3] . We find the number of projects started off low in the first month, reached a peak around the third month, and then gradually decreased until the project deadline for majority of those projects (results available upon request). It is similar to Gould's proposition [3] that actors are willing to participate when they feel that their contribution might be useful to the community regardless of winning the prize. But when the number of contributors reaches a point in which participants feel that their contribution is marginal, such as having similar ideas to the existing contributions, participants will not participate in the project. We find a correlation between project density and participation in Changemakers projects and verify Gould's theory [3] .
To further investigate the evolution and development of the Changemakers community, we apply a virtualization tool from social network analysis and show how organizations exchange ideas for solving social issues through participating Changemakers projects. Figure 1 shows a series of sociograms that depict how the network of the Changemakers community changes through time. Visualization of the Changemakers community from a social network perspective helps identify two insights about the development of community that previous analyses cannot reveal: sub-groups and Bridgers.
This community shows a fragmented network, there are separated subgroups that are not connected and not every actor can reach everyone. I Subgroups within a network indicate some uniqueness across those groups that are not connected. -The Geotourism Challenge: Celebrating Places Changing Lives-project requires participants to have very specific knowledge in both environmental policy and tourism. Some local hotels and local governments seem to have more interest in participating in this project in order to explore their local attractions. They are likely different from the rest of the organizations that participate in other Changemakers projects that focus on humanitarian, civil society, and social entrepreneurship improvement.
The rest of the projects are connected through Bridgers. Bridgers are defined as those who connect across different subgroups. We find 209 bridgers in the Changemakers community, accounting for 6% of the total organizations that participate in Changemakers projects. Those organizations have contributed ideas to at least two different projects in the past five years. We consider those organizations as active participants or idea brokers. Committed groups totaling 6% of a network community may seem small. But if we compare it to another online open source community, Wikipedia, which has only about 1% of regular and active members [9], Changemakers seems to attract a relatively large loyal group of members. In summary, in the twenty-one projects with 3,998 contributions we tracked from 2004 to 2009, we find that the average number of contributions is higher when: (1) the projects attract a higher visibility, (2) the project is designed to require specific skills from participants, and (3) it requires outcome measurement from participants' proposals. We verify the theory of Lerner and Tirole [2] that participants contribute to the commons when the long-term incentives are greater. By contributing to the Changemakers community, those participants have opportunity to attract potential employees or granters. Also, we verify the Gould's theory [3] that actors join collective action when they believe their contribution is meaningful and they would stop when they believe their contribution could be marginal.
Our current analysis and data only allow us to confirm that there are correlations between project context designs and network contributions. We also confirm a relationship between project density and project contributions. However, we cannot make any claims on causality between the project contexts and project contribution or between project density and network contribution. Currently, we only have twentyone projects as our studied observations. Therefore, the result of this study could be highly case sensitive since the number of observations is small. But since Changemakers is the first organization that has adopted an open source concept and the only one in the philanthropic sector using it for generating socially innovative ideas, it still provides us with rare but valuable information for understanding the contributions to an open source community in the philanthropic sector. Projects.
